was approved by the ethics committee of our university. The inclusion criteria were: age between 18 and 55 yrs, because of the distinct water needs of individuals below and above this range 28 ; and the absence of disease.
A total of 386 volunteers were recruited at the above centers and invited to an initial interview with the person responsible for healthcare at each center, who had received training for this purpose and followed an agreed protocol. After their informed consent had been obtained, the volunteers completed a personal data form, food frequency questionnaire (FFQ), 3 × 24-h food intake recall, questionnaire on life habits, and 24-h recall of physical activity. They then underwent an anthropometric study (see details below).
Participants were identified by an alphanumeric code to preserve their anonymity. The socio-demographic data included province, sex, marital status, educational level, profession, place of work, sports practiced, sports level, and period of the season. The FFQ used has been widely used and validated 29, 30 ; it includes foods consumed by Mediterranean populations and gathers information on intake at breakfast, mid-morning snack, lunch, afternoon snack, and evening meal. The questionnaire records: the consumption or not of each food item; the number of times items were consumed per day, week, or month during the previous year; and the amount consumed each time in g, mL, or domestic measures (plates, glasses, spoons, etc.). The 3 × 24-h recall was an open-format questionnaire that gathered information on the food intake during the three previous days (including 1 non-working day and 2 working days); data obtained were analyzed using Dial Diet 
Introduction
Water is a non-caloric nutrient that is essential for life and has numerous functions as a solvent, transporter, body temperature regulator, and lubricant, among others. It makes up around 60 -70% of the human organism by weight, and fluid intake is responsible for 60% of this amount, food intake for 30%, and cell metabolism for the remaining 10% [1] [2] [3] [4] . A close balance is necessary between water intake (drink and food) and excretion (sweat, urine, feces, respiration) 5 . The WHO (1996) recommends an intake of 30 mL/Kg/day for a healthy person, who is only considered at risk if there is a water loss >10% body weight 6 . In any physical activity, the heat released in muscle contraction must be eliminated through perspiration, producing electrolyte and water losses, which are greater in more intense and prolonged exercise. Dehydration has a negative effect on the health and physical performance of sportspeople, reducing their capacity to exert high-intensity efforts [7] [8] [9] [10] [11] .
Loss of 2-5% bodyweight through dehydration is considered to reduce the capacity for aerobic effort by 20-30% 12 . Sweat loss during intense exercise ranges from around 0.5 to 2.0 L/h, depending on the ambient temperature, body size, and metabolic rhythm 13, 14 .
The consumption of carbohydrate solutions may enhance sports performance by ensuring a sufficient amount of fuel for energy needs and by supplying fluids for rehydration 15 . An adequate carbohydrate intake is essential to maintain the energy levels of sportspeople. In general, carbohydrate solutions leave the stomach slower than water or weak sodium chloride solutions [16] [17] [18] [19] [20] . Sugar-rich solutions remain longer in the stomach than do water or weaker sugar solutions but deliver more glucose (in Kcal) per minute to the intestine 21 .
Some authors have argued that a sports drink should contain less than 2.5 g sugar per 100 mL of water in order to accelerate its passage through the stomach, but this small amount of carbohydrates would not make a sufficient contribution to energy reserves. Recent studies claimed that sportspeople need to consume at least 50 g sugar an hour in order to improve their performance, whereas most commercially available sports drinks contain only 6 -8 g sugar per 100 mL 22, 23 . Glucose is an essential component of a rehydrating drink because it not only provides a source of energy but also stimulates sodium absorption to replace the sodium lost by perspiration and promotes water absorption by the glucose-sodium co-transport mechanism [24] [25] [26] . Ideally, water and electrolytes should be replaced as fast as they are lost, thereby minimizing the risk of dehydration, increased body temperature, cardiovascular stress, and hyponatremia 27 .
Given the importance of good hydration to sportspeople, whose achievements can be impaired by a water balance deficit, we designed a study to gather data on their current situation to serve as a reference for sports activity by present and future sportspeople. The study objectives were: to estimate the water balance in a healthy population of sportspeople from the Andalusia region (Southern Spain); to determine the sources of their fluid intake, evaluating the contribution of different types of drink; and to compare results by sex and by province of residence.
Method

Subjects
The eligible population was composed of sportspeople affiliated to one of the eight Andalusian Sports Medicine Centers in Andalusia or the High Altitude Training Center in Granada, Southern Spain. This study independent samples. Significant differences (p < 0.05) were found between professionals and amateurs in Kcal/day, recommended fluid intake, water supply via drinks, and balance between fluid consumption and loss. Table 4 shows the results of linear regression analysis with BMI as dependent variable and age, hours of intense exercise, water consumption, water provided by drinks, water intake recommendation, percentage of recommended water intake, and balance between drink consumption and water loss as independent variables. A fit of R = 0.687 was obtained, and significant differences were found as a function of BMI in hours of intense exercise, drink consumption, water losses, water supplied by drinks, and hours of intense exercise (p < 0.05). Table 5 shows the ANOVA results for BMI, BMI/fat weight ratio, and BMI/muscle weight ratio, considering four groups (males and females under 30 yrs old and males and females over 30 yrs old). Significant differences among the groups were observed in BMI (p = 0.048) and BMI/ fat weight ratio (p = 0.005). Table 1 shows the mean anthropometric characteristics of the study population by sex (Student's t-test for independent variables); 54% of all participants practiced sport professionally and 46% were amateurs.
Among the males, 48.9% were professionals and 51.1% amateurs; among the females, 61.8% were professionals and 38.2% amateurs, a significant The mean water requirement without considering sweat loss was 2885.16 mL for males and 2430.07 mL for females (p < 0.05). When sweat loss was taken into consideration, the water requirement was 3294.13 mL for males and 2728.23 mL for females (p < 0.05).
According to the stepwise regression analysis, the water intake was supplied (in order of importance) by dairy products or derivatives (71%), drinks (16.4%), fruit, vegetables, and fish or derivatives, together representing > 90% of total intake (table 2). The drinks were (in order of importance) fresh fruit juice, tap water, bottled water, processed fruit juice, carbonated drinks, and isotonic drinks, together comprising 96% of the total. Consumption of the first three items represented 83.1% of total drink intake; isotonic drinks contributed 3% of the daily total (table 2).
The mean daily consumption of simple sugar by the participants was 25.18 g/day, which provides approximately 100.71 Kcal/day, i.e., 4.44% of daily calorie intake (SD = 7.72 p < 0.001). Drinks supplied 22.14 g/day of this sugar. The drinks with the highest percentages of sugar were fruit juice (bottle/pack) (50.8%), carbonated drinks (16.4%), and energy drinks (15.7%), according to the FFQ questionnaire and 3 × 24h recall results (table 2) . Table 3 exhibits the results as a function of the professional or amateur status of the sportspeople, analyzed by using Student's t-test for sidered the consumption of juices and soft drinks together, unlike in the present study. The intake of isotonic drinks in our study population was very low (3%) and can be considered inadequate, given that they contain 6 -7% carbohydrates and help to replace the electrolytes lost in intense exercise 38 .
A study in Mexico Table 6 exhibits ANOVA results for the amount of drinks consumed as a function of the quality of the drinking water, which significantly varied (p < 0.001) among the eight Andalusian provinces as follows: soft water 50 mg/L (Córdoba and Málaga), slightly hard water 50 -100 mg/L (Sevilla, Huelva, Jaén, Granada, and Cádiz), and moderately hard water 100-200 mg/L (Almeria), according to data published by OCU, the Spanish Organization of Consumers and Users (www.ocu.org).
Discussion
In this study, we estimated the fluid intake of Andalusian sportspeople hydrates as the main energy source and effectively maintain optimal hydration or rehydration 35 . In the present series, the drinks making the largest contribution to their hydration were natural fruit juice, bottled water, and processed juice, which comprised 88% of the total intake. found that an increase in physical activity produced a rise in fluid intake, although they con- 
